Populations of Nearctic-Neotropical migratory songbirds that overwinter in South America are declining at greater rates than those wintering elsewhere (NABCI 2012 ). Persistent population declines over the last 50 years in species that overwinter primarily in montane habitats in the Northern Andes of South America are associated with habitat loss and deterioration on the wintering grounds (Jones et al. 2004 , González-Prieto et al. 2017 , Kramer et al. 2018 , Wilson et al. 2018 . For instance, species of conservation concern such as the Cerulean Warbler (Setophaga cerulea), Canada Warbler (Cardellina canadensis), and Olivesided Flycatcher (Contopus cooperi) have a predominantly Andean wintering distribution and have experienced steep declines in their populations in recent decades (Sauer et al. 2017) (Fig. 1 ).
The tropical Andes represent an exclusive wintering region for several Neotropical migrants and are recognized for their elevated biological richness and high levels of endemism across a range of resident taxa. Yet, this region has lost more than 90% of its original vegetation cover (Henderson et al. 1991) . The current extent and spatial pattern of habitat transformation observed in the Andes are the result of historic and ongoing anthropogenic processes (Etter et al. 2008) . For example, in Colombia, land use changed from crop cultivation in the 16th century to a system dominated by grazing in modern times. The continuous expansion of cattle pastures since the mid-1800s has been one of the major drivers of long-lasting transformations of the Andean landscape (Etter et al. 2008) . As result, the landscape at montane altitudes (1000-3500 m asl) is composed of a mosaic where exotic grasses and crops are the predominant vegetation cover, and the remaining montane forests are highly fragmented (Armenteras et al. 2003 , Rodríguez-Eraso et al. 2013 .
Unprecedented rates of loss of natural habitats used by Neotropical migrants have directed conservation efforts toward shade-grown coffee plantations, which are one of the few remaining "forested" areas in mid-to high-elevation mountain ranges in Latin America (Perfecto et al. 2005) . The Colombian Andes, and the coffee growing region of northern South America, have experienced two key landscape-scale transformations associated with coffee production (Guhl-Corpas 2006) . First, during the initial establishment of coffee plantations , natural forest was replaced by shade-grown coffee plantations where the native canopy was maintained or replaced, and the understory was replaced by coffee bushes (Moguel and Toledo 1999) (Fig. 1) . From the 1970s to the present time, technological modifications transformed shade-grown coffee plantations into agroecosystems with lower structural and floristic diversity, where intensively managed plantations are grown in full sun (Perfecto et al. 1996 , Rice 1999 .This change to "sun coffee" arose to increase coffee production and in response to the spread of the devastating coffee rust (Hemileia vastatrix) disease in Latin America. By reducing shade through the removal of shade trees, conditions for the growth and dispersal of the fungus decreased. These dramatic transformations in the Andean landscape have no doubt played a role in the steep population declines of a number of Nearctic-Neotropical migratory birds that overwinter in the Andes of northern South America.
The conservation value of shade-grown coffee for Neotropical migrants in northern South America is related, in part, to its distribution. Ideal conditions for coffee production in Colombia are found in the Andean mountains between 1200 and 1800 m, which overlaps with the elevation belt that holds the highest concentration of migratory landbird species in the country (Díaz-Bohórquez et al. 2014) . The importance of shade coffee plantations for conservation of Neotropical migratory birds is also related to the observations that shaded coffee plantations tend to have higher species richness and abundance than other agroecosystems (reviewed by Komar 2006) Bakermans et al. 2009 , Gomez et al. 2013 . Some species that overwinter in shade-grown coffee increase their daily and overwinter body condition, and have high overwinter survival and high between-season return rates (Bakermans et al. 2009, Colorado and Rodewald 2017) .
Shade coffee production systems and terminology vary widely across Latin America from rustic or traditional systems where coffee is grown under the natural forest to technified shade systems where the forest is removed and replaced (Gobbi 2000) . In Colombia, coffee is technically considered shade-grown when the density of any shade species is greater than 50 trees per hectare, and semishaded when the shade density is between 20 and 50 trees per hectare (Moreno 2007) . The shade can be composed of a single species forming a single vertical stratum or by various species of, for example, leguminous nitrogen-fixing trees of the genera Inga, Albizzia, Leucaena, or Erythrina, which form a multistratum. As a strategy to diversify farmers' income, native (i.e., Cordia alliodora) or introduced (i.e., Pinus oocarpa or Eucalyptus grandis) species of commercial interest are also often used as shade (Farfán-Valencia 2007) .
Shade-grown coffee supports high levels of biodiversity across different taxa from insects to mammals (Perfecto et al. 1996) , and bird species richness often declines with agricultural intensification (Perfecto et al. 2003) . Shade trees in coffee plantations provide important ecological services, including soil protection against erosion, replenishment of organic matter throughout leaf litter production, carbon sequestration, and perhaps most importantly for farmers, nitrogen fixation (Rice 1999 , Soto-Pinto et al. 2009 ). This agroecosystem also provides habitat for native predators of coffee pests, including migratory birds, and for pollinators that contribute to higher coffee productivity and quality (Klein et al. 2003 , Ricketts et al. 2004 , Karp et al. 2013 . Despite the value of the services provided by shade trees in coffee plantations, these traditional management practices are rapidly disappearing. In Colombia alone, sun coffee plantations increased from 36% in 1997 to 56% in 2013, while shade-grown coffee decreased from 23% in 1997 to 10% in 2013, with the steepest decline occurring between (Escobar 2013 .
Coffee drinkers can contribute to the conservation of surrogate habitats for wintering Neotropical migrants by becoming informed, choosing certified coffees that promote sustainable agricultural practices, and contributing to the growth of the shade coffee market by increasing demand. Coffee certification programs have three main categories that assign environmental, social, and/or economic value to coffee: shade-grown, organic, and fairtrade. Shade-grown certifications that contribute to the protection of winter habitat for migratory birds include Bird Friendly and Rainforest Alliance. The Bird Friendly certification was developed by the Smithsonian Migratory Bird Center and is based on decades of research aimed at understanding the habitat needs of birds and other wildlife in shade-grown coffee plantations. All Bird Friendly coffee is certified organic, and additional certification standards include a canopy height of 12 m, a minimum 40% canopy cover measured during the dry season after pruning, and a complex floristic diversity and structure. The Rainforest Alliance certification promotes sustainable agriculture by protecting soils and water sources, reducing waste, and improving living conditions in coffee farms. To obtain certification, farms must maintain at least 15% of the native vegetation or a minimum canopy cover of 40% measured before pruning and during the rainy season when foliage is denser, and a minimum of 12 native species as shade in the coffee plantations, as well as comply with several infrastructural and management requirements (SAN 2017) . One of the current challenges of shadegrown certification programs to provide robust benefits for the conservation of winter habitat of Neotropical migrants is the mismatch between the certification at the farm scale and the scale at which desired conservation results are needed (Tscharntke et al. 2015) . The limitations of dispersed certified farms for habitat conservation need to be considered by the certification programs, and landscape approaches are clearly needed (Tscharntke et al. 2015) .
Coffee is the second-most traded commodity in the world, and its popularity has led to several innovations to meet rising demand. Changes in coffee systems to increase production have included the reduction or elimination of shade trees, the intense use of pesticides and synthetic fertilizers, and the development of new coffee varieties that allow for higher yields and resistance to sun and diseases (Arcila-Pulgarín 2007). For instance, broadspectrum organophosphate pesticides are widely sprayed on coffee bushes to control the coffee borer beetle (Hypothenemus hampei). In several regions of the Neotropics, fumigation overlaps with the overwintering period of migrant songbirds and/or with preparations for migration in spring (December to March). Such practices will affect the suitability of shade coffee plantations as overwinter habitat for Neotropical migrants by reducing insect availability if not by causing direct physiological effects on birds. Organic certified coffee assures consumers that several synthetic herbicides, pesticides, and fertilizers were not used during coffee production. In North America, the United States Department of Agriculture (USDA) organic certified coffee is produced under the standards established by the USDA National Organic Program, and the Canada organic certification standards are regulated by the Canadian Food Inspection Agency. Although complying with shade standards is not a requirement for this certification, by consuming organic coffee, we can support clean production systems that provided healthy ecosystems and healthy coffee. Fairtrade certification guarantees that coffee producers organized in cooperatives or associations receive a Fairtrade Premium and at least a minimum price per pound set by Fairtrade International to cover production costs and act as a safety net when market prices fall below sustainable levels. While organic and fairtrade certified producers may obtain some economic benefit from their certification status, their farms may not necessary protect as much biodiversity or provide quality winter habitat for migrants, in contrast to shade-certified farms (Philpott et al. 2007 ).
Rigorous and consistent assessment of the effect of certifications on the environment and on farmers' livelihood assets is scarce; however, certifications are more likely to generate more positive than negative impacts on ecological and economic sustainability (Bray and Neilson 2017, DeFries et al. 2017) . Economic benefits for farmers might be more closely associated with enhanced yields, increased resilience, reduced dependence on agrochemicals, and increased access to credit than with price premiums or overall house income. Less quantifiable benefits may include improved farm and risk management, arguably better health and safety practices, improved local soil and water quality, and increased physical capital by investing certification premiums on farm equipment. Despite the incentives, certification costs such as modifying or implementing production, management, and administration systems to fulfill standards, and the cost of actually obtaining and maintaining certifications represent a barrier for some farmers since the financial gains may not be enough to outweigh the costs (Philpott et al. 2007) . Smallholder farmers and laborers in rural areas in the tropics are one of the lowest income groups in the world (Cruz et al. 2015 ) and likely do not have access to the information on, or cannot afford the cost of, certification (DeFries et al. 2017 ). There is a clear need to develop mechanisms to ensure that low income farmers have the opportunity to benefit from participation in market-based conservation strategies (Gobbi 2000) .
In optimal areas for coffee production where coffee is grown with and without shade, shade improves the physical aspects of the bean (e.g., color, size, density) and cup quality, which ultimately improves farmers' profits (Vaast et al. 2006) . Incorporating robust technical support during shade-grown certification processes to improve coffee quality may provide economic incentives to produce shade-grown coffee while compensating the decrease in productivity associated with shade in several regions of Latin America. The price premiums of high coffee quality can surpass more than 100% of the market price of standard coffee quality (Vaast et al. 2006) , and can reduce exposure and vulnerability to the devastating effects of low coffee prices on the landscape (i.e., replacement of shade coffee to cattle pastures) and on rural economies in Latin America (Bacon 2005) .
Two species of coffee are commercially cultivated worldwide: Coffee arabica (Arabica) and Coffee canephora (Robusta). Arabica is the most widely consumed in the world and the principal variety grown throughout Latin America. Coffee production requires specific conditions of soil, temperature, and precipitation (Arcila-Pulgarín 2007). These conditions, along with socioeconomic factors, vary between and within countries and determine farming practices and the selection of coffee varieties that adjust to the production system. For instance, shade is required in regions of Colombia above 9°N where coffee is produced at lower altitudes and higher temperatures, and in Andean regions with bimodal precipitation patterns, extended soil moisture deficits, and high solar radiation intensity (ArcilaPulgarín 2007) . It follows that shade-grown coffee certification standards are challenging or unrealistic to meet in many regions with heavy annual cloud cover, high rainfall, and high humidity without compromising yields. Indeed, in the Andean mountains of Colombia, sun coffee production has increased in those regions. In the central region of the Central Andes of Colombia, the production of sun coffee increased to 80% between 1997 and 2013, while in drier and warmer regions at the northern extent of the Eastern Andes and along the Caribbean coast, the increase was only 15% during the same period (Escobar 2013) . While increasing participation by setting lower standards is not optimal, more comprehensive market-based conservation strategies that facilitate their adoption and success in regions where sun coffee prevails are needed. For example, forest restoration and connecting corridors in regions that are less suitable for shade coffee might offer an alternative to farmers to engage in conservation of winter habitat for Neotropical migrants, while gaining benefits such as increased rates of pollination and resilience to pests (Ricketts et al. 2004 , Imbach et al. 2017 .
Despite the importance of shade-grown coffee plantations for overwintering or staging Neotropical migrant songbirds, this habitat clearly cannot replace native forest. Indeed, the conservation value of shaded coffee may be higher in areas of high deforestation and those lacking protected areas, where plantations may be the only forest-like habitat suitable for migrants (Perfecto et al. 1996 , Bakermans et al. 2009 ). Neotropical migrants have been forced into this agroecosystem in response to the loss of natural habitat, and the quality of shade coffee plantations relative to the native forests from where they were carved is still to be fully addressed (but see Bakermans et al. 2009 , Bayly et al. 2016 . While conservation efforts to maintain shade coffee plantations are critical, efforts to restore or protect remaining forest are also needed.
Wide-reaching transformations in the Andean landscape and the rapid loss of shade-grown coffee plantations have surely contributed to the dramatic population declines of several Neotropical migrants. For instance, more than 60% of the Canada Warbler population has been lost over the last four decades (Sauer et al. 2017 ), more than 50% of its winter range is located within the Andes of Colombia, and land use changes in Andean winter grounds are likely the primary source of population decline (Wilson et al. 2018 ). In the face of this worrying situation, we can choose to be part of the solution for winter habitat loss for Neotropical migrants by informing other citizens and making ethical coffee choices. While novel evaluation criteria and procedures are urgently needed for the future success of certification programs (DeFries et al. 2017) , certified shade-grown coffee gives us the option to reduce the social and environmental effects of our coffee consumption, and to directly contribute to the conservation of winter habitat for Neotropical migrants. Besides environmental benefits, the premium we pay can improve the living conditions of millions of farmers and laborers who are dependent on the coffee culture. A good start would be that passionate birders, researchers, and conservation biologists are consistent with the message we preach and make sure that our morning coffee was grown under shade.
Responses to this article can be read online at: http://www.ace-eco.org/issues/responses.php/1223
